Hepatic phosphatidylethanolamine N-methyltransferase expression is increased in diabetic rats.
Phosphatidylcholine is an essential phospholipid that is synthesized by 2 different pathways, the CDP-choline pathway and the methylation of phosphatidylethanolamine by phosphatidylethanolamine N-methyltransferase (PEMT). Recent studies have suggested that PEMT is an important consumer of methyl groups from S-adenosylmethionine (SAM) and is a major determinant of homocysteine pools. Diabetes and all-trans-retinoic acid (ATRA) have been shown to alter the activities of several enzymes involved in methyl group metabolism. Thus, we investigated how diabetes and ATRA, individually and together, affect SAM-dependent phospholipid methylation. Rats received a single injection of streptozotocin (60 mg/kg body wt) or vehicle followed by administration of ATRA (30 mumol/kg body wt) or vehicle for 5 d. The hepatic activity of PEMT increased 50% in both diabetic rat groups, whereas administration of ATRA was without effect. In diabetic rats, plasma total homocysteine decreased 30-35% in all treatment groups as compared with the control group. Thus, alterations in the activity of PEMT were not directly correlated to changes in homocysteine concentrations. Moreover, treatment of diabetic rats with insulin prevented the increase in PEMT activity and abundance. Because these observations support an increased need for SAM-dependent phosphatidylcholine synthesis, this may also indicate an increased choline requirement in diabetes.